ABSTRACT This paper describes sectoral core Á periphery gradients across Western European regions over the period 1975Á 2000, and it estimates the impact of EU membership on countries' internal geography. Overall, it is found that the centrality of European regions has been losing importance as a determinant for the location of employment. Central regions have gained employment share in none of the eight broad sectors analysed, whereas peripheral regions have significantly gained employment share in four of these sectors. Accession to the EU has favoured countries' peripheral regions in terms of manufacturing employment and their central regions in terms of service employment.
Introduction
Since the early 1990s, the economic geography of Western Europe has become an object of intense scrutiny. Academic interest has been kindled primarily through the advent of a new generation of spatial general-equilibrium models, the 'new economic geography', that provide a formal treatment of locational forces affecting imperfectly competitive industries over a priori featureless space. These models appear particularly well suited to the analysis of locational forces in industrialized and relatively homogeneous world regions such as Western Europe. Policyoriented economists have taken note of these models primarily because they identify cumulative forces that create or reinforce polarized economic landscapes featuring agglomerated core locations and hollowed-out peripheries, and because these forces may be strengthened by the reduction of spatial transaction costs. The relevance for Western Europe is obvious: if economic integration strengthens agglomeration forces and exacerbates coreÁ periphery gradients, important distributional (and, possibly, efficiency-related) issues arise. 1 The purpose of this note is to offer some relevant stylized facts. It describes (a) the degree to which sectoral location patterns in Western Europe are influenced by the centrality and peripherality of regions, and (b) whether and how accession to the EU has been associated with changes in within-country location patterns. The analysis draws on a balanced panel of sectoral employment across 222 Western European regions over the period 1975Á 2000. Eight sectors are distinguished, covering the full range of economic activities.
Related studies abound. 2 This literature has mainly described the extent to which particular sectors are geographically concentrated, and* the flipside of this coin* the extent to which regions (or countries) are specialized in particular sectors. These are important issues in their own right, but they do not address what are arguably two of the most pressing questions that arise in the context of modern location theory and of European integration: how are sectors (re-)locating relative to the regional coreÁ periphery structure of aggregate economic activity? And: how does economic integration affect these location patterns? 3 The paper is organized as follows. Section 2 briefly describes the data. Section 3 reports regression estimates of locational coreÁ periphery gradients. Estimates of the impact of EU accession on countries' internal location patterns are reported in Section 4. Section 5 concludes.
Data
The data set, compiled by Cambridge Econometrics, provides a balanced panel of sectoral employment for 17 Western European countries, the 15 pre-2004 EU Member States plus Norway and Switzerland (referred to collectively as 'WE17'). Except for Luxembourg, all country data are disaggregated into NUTS-2 or NUTS-3 regions, yielding a total of 222 region-level observations per sector and year. The number of regions within countries ranges from 2 (Ireland) to 37 (UK). Employment is reported for eight sectors, covering the full range of economic activities, over the period 1975Á 2000. 4 In addition, the exercise draws on a regional estimates of Harris's (1954) wellknown market-potential measure:
where r R and s S (/R ƒ S) denote regions; Y stands for 1998 regional GDP in terms of purchasing power parity, as computed by Eurostat; and d rs stands for the economic distance between regions r and s. Drawing on the data set of Schürmann & Talaat (2000) , economic distances are represented by estimated road-freight travel times between regional capitals. These estimates take account of road quality, border delays and legal constraints that affect the speed of road transport. Intraregional distances are defined as one-third of the radius of a circle whose area represents that of the region, and d rr is defined as twice the intra-regional distance, which implies that the intra-regional travel speed is 30 km/h on average. 5 The set of partner regions S includes WE17 as well as all other countries on the European Continent. 6 The estimated market potentials vary considerably: that of the most central region in our data set (London) is 12.5 times larger than that of the most peripheral region (northern Norway).
Core Á Periphery Gradients in Western Europe
One of the principal insights of modern geography models is that a location's market access can be a powerful attractor for increasing-returns activities. 7 The policy relevance of this issue is obvious.
The Regression Model
Based on the market potential measure M r , we compute coreÁ periphery gradients of the eight sample sectors by estimating the following simple specification separately for each sector and year:
where y is employment, i denotes sectors, t denotes years, a and b are regression coefficients, and o is a stochastic error. The dependent variable is commonly referred to as a Balassa index or location quotient. 8 We take logs in order to make the Balassa index symmetric around zero, and so as to be able to interpretb it as an elasticity.
Since there is evidence of between-country heteroskedasticity, inference is based on White-adjusted t-statistics. To assess the statistical significance of changes inb it between sample years, F tests are computed on the hypothesis thatb it ( b i;t(x 0 0; using seemingly unrelated regression estimates of the disturbance covariances in order to account for cross-equation error correlation (Greene, 2000, p. 620 ). Table 1 Looking at changes over time, it turns out that no sector exhibits a significant increase over the sample period in its tendency to concentrate at the core. However, four sectors have relocated significantly towards peripheral regions: manufacturing, It may be thought particularly striking that manufacturing employment has been relocating away from central regions. We illustrate this pattern in Table 2 , which lists the 12 regions with strongest specialization into manufacturing, and the 12 regions with strongest specialization out of manufacturing, where specialization changes are defined as differences in log Balassa indices between 1975 and 2000. 9 The average market potential of the regions specializing out of manufacturing (13,181) is considerably larger than that of the regions specializing into manufacturing (7, 518) . In view of the varied composition of the 24 regions with most pronounced changes in manufacturing specialization, we can observe furthermore that the diagnosed locational shift away from central regions is a phenomenon that applies across European countries and is not driven by the relative performance of a certain country (or subset of countries) alone.
Results

EU Accession and Intra-country Core Á Periphery Gradients
While it is interesting in itself to describe the evolution of the European space economy, such descriptions inevitably raise the question as to whether and how such trends are affected by policy decisions. We therefore seek a way of identifying the effect of Western Europe's most prominent recent policy experiment, EU integration. Our data do not allow us to examine the impact of integration on Continent-wide location patterns. However, we can offer a simple assessment of how EU integration has impacted on countries' internal coreÁ periphery gradients. Exploiting the richness of the data set in terms of time coverage and intra-country information, we can explore whether past accessions to the EU were associated with systematic changes in the time profile of sectoral location patterns within Member States.
The Regression Model
In order to isolate EU effects, we need to control for the myriad of unobserved factors that shape sector-and country-specific inter-temporal location patterns. Hence, we estimate a separate intercept and linear time trend for each country sector over the full sample period, attributing to these intercepts and time trends all the forces that shape sectoral location patterns except for EU membership. Then, we estimate the deviation from this baseline time trend of a time trend starting in the year of the relevant country's accession to the EU. Any deviation of the post-EU trend from the full-period trend is then interpreted as a membership effect. In order to obtain sufficient degrees of freedom for meaningful statistical analysis, and assuming that similar spatial forces were triggered when successive countries joined the EU, we force those deviation terms to be identical across countries and therefore estimate a unique membership effect per sector.
Specifically, we estimate the following regression model separately for each sector:
where we let K denote the number of sample countries and T the number of sample years; Z is a KT)/1 vector of estimated within-country coreÁ periphery gradients (2); a and b are K)/1 vectors of regression coefficients; I is a KT )/K matrix that consists of K diagonally stacked T )/1 vectors of 1s, and zeros elsewhere; T is a KT)/K vector consisting of K diagonally stacked T )/1 vectors of sample years in ascending order ([1975, 1976, . . ., 2000] ), and zeros elsewhere; E is a KT )/1 vector whose values are equal to the number of years either since the relevant country's accession to the EU or since 1975, whichever of the two is more recent, and zero for non-EU country-years; 10 g is a regression coefficient (1)/1); and o is a KT )/1 vector of stochastic disturbances. This is a piecewise linear spline function. The main object of interest is the membership effect g, a slope shifter contingent on accession to the EU.
Inspection of the data reveals significant intra-country autocorrelation and crosscountry error correlation. Since the number of panels is relatively small (K0/17), we follow Beck & Katz (1995) and estimate the coefficients with feasible generalized least squares accounting for the intra-country autocorrelation (PraisÁ Winsten method) whilst taking account of the cross-country correlation and implied heteroskedasticity by basing inference on panel-corrected standard errors.
Results
Estimatedĝs and the corresponding inferential statistics are reported in Table 3 . The regression model accounts for a large share of the sample variation in the dependent variable, ranging between 55% and 99%. The coefficient on the slopeshifting EU-accession variable is statistically significant in all sectors except for agriculture. For manufacturing and for construction, accession to the EU is associated with an increasing tendency for employment to locate in countries' peripheral regions (where 'peripherality' is again defined relative to the whole of Europe, and not just relative to the country's domestic markets). The opposite holds for the service sectors, where EU accession is associated with an increasing tendency towards location in central regions. EU accession therefore appears to have reinforced the general trend towards dispersion of manufacturing employment away from central regions, whereas it has to some extent counterbalanced such dispersion forces with respect to service employment. 11 Table 3 . EU membership and intra-country C-P gradients Beck & Katz, 1995) ; country fixed effects and interactions of country fixed effects with year variable included but not reported; 390 observations.
Conclusion
This note reports coreÁ periphery gradients of sectoral location patterns and estimates the impact of countries' accession to the EU on changes in their internal economic geography. Overall, the centrality of regions has over time become a less important determinant of sectoral location patterns. None of the eight broad economic sectors became significantly more concentrated in core regions, whereas in four of them the employment share of peripheral regions increased significantly. Countries' accession to the EU appears to have reinforced the general trend towards peripheral regions for the manufacturing and construction sectors, but not for the service sectors, where the effect of EU accession was to strengthen the locational attractiveness of central regions.
It is perhaps striking that the manufacturing sector, which is frequently seen as the most geographically mobile part of the economy and subject to potential agglomeration economies, while on average still concentrated in central regions, was in fact relocating towards the periphery, both across all Western European regions and (even more so) within individual countries subsequent to EU accession.
Two caveats should be mentioned. First, it might be tempting to interpret the observed locational changes as bad news for the new economic geography, which mainly stresses centripetal agglomeration forces that are triggered by integration. Such a reading of our results would be overly simplistic, both because many new economic geography models can accommodate integration-induced locational dispersion and because our data are highly sectorally aggregated (the price to pay for disaggregation in the regional dimension). For instance, while we find that manufacturing overall was relocating towards the periphery, some manufacturing subsectors might of course have exhibited opposite tendencies. Second, we measure location through employment. This is the variable that most concerns European policy makers, but it would be interesting to investigate whether relative employment gains by peripheral regions were reinforced or offset by unequal changes in labour productivity. We leave this issue for future research.
Notes
9. Owing to the slow-moving nature of sectoral employment shares, recomputing these numbers for 3-year averages makes no difference to the rankings in Table 2 . 10. We have experimented with alternative definitions of this variable, by starting the counter 1 or 2 years ahead of countries' accession dates, in order to take account of anticipatory relocation decisions. The results (available upon request) are qualitatively equivalent. 11. The similarity of estimated coefficients for the four market service sectors raises suspicion about the accuracy of those individual data series * it would appear that they were generated to some extent by imputing employment in market services to individual subsectors using common disaggregation weights.
